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Abstract

Background Overactive bladder (OAB) is associated with considerable clinical and economic burden. Treatment of patients
with OAB using anticholinergics is limited by tolerability issues and increased anticholinergic burden, which is associated
with increased risk of dementia and falls/fractures. This analysis assessed the budget impact of introducing the B;-adrenergic
agonist vibegron for the treatment of patients with OAB from US commercial payor and Medicare perspectives.

Methods A budget impact model (BIM) with a 5-year time horizon was developed using a top-down, prevalence-based
approach and projected market shares for 1-million-member US commercial and Medicare plans. The BIM included vibegron,
mirabegron, and anticholinergics, incorporating changes in clinical outcomes (efficacy, drug—drug interactions, anticholin-
ergic burden (ACB), OAB-related comorbidities, and adverse events (AEs)). Costs per member per month (PMPM) and
per treated member per month (PTMPM) were determined. One-way sensitivity analyses quantified the impact of changes
in key variables.

Results The introduction of vibegron was associated with a modest increase in PMPM cost over 5 years of $0.12 (range for
years 1—5, $0.01—$0.26) for commercial payors and $0.24 ($0.01—$0.52) for Medicare (PTMPM cost: $2.70 ($0.17—$4.85)
and $3.15 ($0.19—3$5.82), respectively). Costs were partially offset by savings related to decreased third-line treatment use,
yearly decreases in AE and comorbidity incidence, reduced drug—drug interactions, and reduced ACB associated with vibe-
gron introduction. PMPM costs were most sensitive to vibegron market share assumptions, OAB prevalence, and vibegron
persistence at 1 month for private payors and Medicare and additionally vibegron persistence at 12 months for Medicare.
Conclusions Vibegron may address unmet needs in treating OAB and is a useful addition to health plans while minimizing
risks of anticholinergic AEs, ACB, and drug—drug interactions, which may partially offset increased pharmacy costs.

Plain Language Summary

Adults with overactive bladder (OAB) experience frequent and sudden urges to urinate. OAB affects more than 100 million
men and women in the USA. In 2020, the projected cost of OAB was $82.6 billion. One of the standard treatments for OAB
includes a class of drugs called anticholinergics. Anticholinergic drugs can cause side effects such as dry mouth and con-
stipation. Over time, taking a lot of anticholinergic drugs may lead to increased risk of cognitive impairment or dementia.
Vibegron is from a different class of drug for the treatment of OAB known as f;-adrenergic receptor agonists. Adding a
new drug to the market may have a financial impact on healthcare plans. This study assessed if adding vibegron for treating
OAB is affordable in US commercial and Medicare plans. Adding vibegron to a health plan somewhat increased monthly
costs over 5 years. For commercial insurance plans, monthly costs over 5 years increased $0.12 per person enrolled in the
plan. For Medicare plans, monthly costs over 5 years increased $0.24 per person enrolled in the plan. However, adding
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vibegron to the market lowered overall costs not directly related to OAB by lowering healthcare costs related to taking a lot
of anticholinergic drugs or costs of outpatient visits. Vibegron for treating OAB may be a helpful addition to health plans.
Vibegron may reduce some healthcare costs for patients with OAB.

Key Points for Decision Makers

Vibegron, a ;-adrenergic receptor agonist recently
approved by the US Food and Drug Association for the
treatment of overactive bladder (OAB), has a favorable
drug—drug interaction profile and is not associated with
anticholinergic-related side effects.

The current budget impact model (BIM) is the first to
incorporate comorbidities related to CYP2D6 drug—drug
interactions and includes efficacy and safety.

This BIM demonstrates that introducing vibegron

to a health plan formulary is associated with moder-

ate increases in costs for US commercial payors and
Medicare; however, these costs are partially offset by
decreases in costs associated with switching to different
treatments, drug—drug interactions, and anticholinergic
burden.

1 Introduction

Overactive bladder (OAB) is highly prevalent in the USA [1]
and is characterized by urinary urgency, often accompanied
by frequency and nocturia, with or without urinary inconti-
nence [2]. Bothersome symptoms of OAB are present in an
estimated 30 million US adults > 40 years of age; prevalence
of OAB symptoms, which are more common in women,
increases with age [1]. Beyond this clinical burden, OAB
is also associated with notable socioeconomic burden in
the USA, with reported mean insurer-paid annual all-cause
total healthcare costs ranging from $8168 to $15,569 per
patient and annual OAB-specific healthcare costs ranging
from $656 to $860 per patient (2016 USD) [3]. In an analysis
of administrative claims data from the Truven Health Mar-
ketScan databases (2007-2014), per-patient monthly direct
healthcare costs adjusted for demographics and select clini-
cal characteristics were significantly higher among adults
with OAB ($3003; 2015 USD) compared with propensity
score—matched controls without OAB ($1123, P < 0.0001)
[4]. The total direct and indirect cost of OAB in the USA
was estimated to be as high as $82.6 billion in 2020 [5].
Behavioral therapy (e.g., bladder training, fluid manage-
ment), either alone or in combination with pharmacologic
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treatment, is recommended as the first-line treatment for
OAB; pharmacologic treatment (oral anticholinergics and/
or Ps-adrenergic agonists) is recommended as a second-
line treatment approach [2]. Tolerability issues, such as dry
mouth and constipation, can limit the use of anticholiner-
gics in patients with OAB [6]. Additionally, long-term use
of anticholinergics is associated with an increased risk of
dementia [7], as well as falls/fractures [8]. However, for
patients who fail to respond to first- or second-line treatment
approaches, the American Urological Association recom-
mends a third-line treatment such as intravesical onabotuli-
numtoxinA injection, percutaneous tibial nerve stimulation
(PTNS), or sacral neuromodulation (SNM) [2].

Vibegron is a B;-adrenergic receptor agonist that was
recently approved in December 2020 by the US Food and
Drug Administration (FDA) for the treatment of adults with
OAB [9]. In the phase 3, randomized, double-blind, pla-
cebo- and active-controlled 12-week EMPOWUR trial [10]
and the 40-week double-blind extension trial [11], once-
daily vibegron 75 mg demonstrated significant differences
in efficacy versus placebo and was safe and well tolerated,
with improvement in symptoms that were sustained over 12
months of treatment. Importantly, as a };-adrenergic agonist,
vibegron does not increase overall anticholinergic burden,
nor is it associated with anticholinergic-related side effects
[10, 11].

The current analysis was conducted to assess the budget
impact of introducing vibegron for the treatment of patients
with OAB from the perspectives of US commercial payors
and Medicare.

2 Methods
2.1 Model Overview

A budget impact model (BIM) with a 5-year time hori-
zon was developed using a top-down, prevalence-based
approach and projected market shares for 1-million-mem-
ber US commercial and Medicare plans. The BIM was
structured as a semi-Markov model with a 1-month cycle
length. In each year of the time horizon, patients could
persist, discontinue, or switch to a different pharmaco-
logic treatment, reflecting real-life treatment patterns in
OAB (Fig. 1). As in a previously reported model [12],
treatment persistence was modeled at 1 month and 12
months, and patients who persisted at 12 months were
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Fig. 1 Treatment flow diagram.
*The model assumed that
patients who discontinued a l
first-line pharmacologic treat- | With OAB |
ment reverted to baselined

severity and applied treatment l

costs only when patients were
on treatment

| Total population |

assumed to be persistent for the remainder of the model
horizon. In absence of real-world data, vibegron persis-
tence was set equal to mirabegron 50 mg.

In the model, patients who discontinued first- or
second-line pharmacologic treatment before reaching
12-month persistence did not reinitiate treatment until
the start of the following year, at which point they either
switched to a new oral pharmacologic treatment (to
maintain projected market shares) or moved directly to
third-line treatments (i.e., onabotulinumtoxinA, SNM,
and PTNS) (Fig. 1), which are recommended for patients
who are refractory to behavioral therapy and pharmaco-
therapy. The BIM assumed that discontinuers revert to
their baseline severity and applied treatment costs only
when patients were on treatment. Discontinuation fol-
lowed a constant hazard rate between 1 month and 12
months using the following equation:

1/11
r =1 <P12 months >
monthly — +
P 1 month

where P| onn a0d P )5 nonms I€ persistence rates at 1 and
12 months, respectively. Any patient who discontinued oral
pharmacotherapy and did not switch to third-line therapy
was assumed to start new oral pharmacotherapy. The pro-
portion of patients who started a third-line therapy was 2.2%
based on conservative estimates from Linder et al. [13], and
once initiated, patients remain on third-line therapy for the
duration of the model time horizon. Efficacy is maintained
for as long as patients remain on treatment. Additionally, the
BIM assumed that the oral OAB treatment market remains
constant over time; therefore, patients who progressed to
a third-line treatment were replaced with an equal number
of patients each year (see Online Supplementary Material
(OSM) Table 1 for full model assumptions). At the start of
each year, patients were distributed according to the yearly

(Model start)

Patients reinitiate treatments
at the beginning of each year to
maintain projected market shares

(Monthly
discontinuations
throughout year)

Vibegron
Mirabegron
Anticholinergic

Off
treatment

A proportion of patients
switch to third-*/ine treatments

Third-line
treatment

market share projections to each of the modeled OAB
treatments.

2.2 Model Parameters
2.2.1 Overactive Bladder (OAB) Population

The target population consisted of all patients with OAB who
were > 25 years of age and who sought prescription medica-
tions for OAB. Age and gender distributions for enrollees with
commercial insurance and Medicare coverage were derived
from the March 2019 Current Population Survey's Annual
Social and Economic Supplement by the US Census Bureau
[14]. OAB prevalence was estimated using conservative esti-
mates from Coyne et al. [15] for adults 25-70 years old and
prevalence from Coyne et al. [1] for adults > 70 years old,
scaled down by applying a ratio of the prevalence for ages
60-70 years derived from Coyne et al. [15] to the prevalence
for ages 6670 years in Coyne et al. [1]. For patient inputs for
prevalence by age and gender see OSM Table 2.

2.2.2 Treatments

Pharmacologic treatments included vibegron 75 mg, mira-
begron 25 and 50 mg, and anticholinergics (i.e., darifenacin
7.5 and 15 mg, fesoterodine 4 and 8 mg, oxybutynin 5 and
10 mg extended release, oxybutynin 5 mg immediate release,
solifenacin 5 and 10 mg, tolterodine 2 and 4 mg, and trospium
60 mg). The combination of mirabegron with solifenacin was
not included in the analysis. The model focused on extended-
release anticholinergic formulations because tolerability issues
can limit the use of immediate-release anticholinergics; an
exception was made for oxybutynin immediate release because
prescription utilization data show that it is commonly used [16].
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2.2.3 Market Share

The market share projections for vibegron from 2021 to
2025 were defined as part of the B;-adrenergic agonist
market and as part of the overall oral treatment market for
OAB (OSM Tables 3 and 4). Projections were proportion-
ally distributed among the OAB treatments according to
the baseline market share inputs, which were informed by
an internal analysis of 12-month prescription data from
January 2019 through December 2019 (National Prescrip-
tion Audit®, IQVIA). In the market, both p;-adrenergic
receptor agonists grew in market share over time, whereas
the anticholinergics decreased in market share over time.
Distributional inputs for allocation of patients to the third-
line treatments were based on Jiang et al. [17], who used
the MarketScan Commercial Claims and Encounters data-
base to identify patients with > one claim between Janu-
ary 2015 and December 2017 and reported that 12.9% of
patients received PTNS, 48.8% received SNM, and 38.3%
received onabotulinumtoxinA.

2.2.4 Additional Inputs

The model incorporated changes in clinical outcomes, which
included treatment efficacy, cytochrome P450 (CYP) 2D6
drug—drug interactions, anticholinergic burden (ACB),
OAB-related comorbidities, and adverse events (AEs).
Because a subset of patients with OAB experience urinary
incontinence (see Fig. 2), efficacy was defined by reduction
in mean daily incontinence episodes at 3 and 12 months and
varied among the different oral treatments (OSM Table 5);
inputs were based on an internal network meta-analysis of
randomized controlled trials and represent treatment dif-
ference versus placebo (OSM Methods). The incontinence
episode assumption was applied to all patients in a treat-
ment group and was used as a measure of treatment effi-
cacy rather than micturitions as cost data were not available
by the number of micturitions. To account for CYP2D6-
related drug—drug interactions, the model assumed 40% of
patients taking mirabegron (a moderate CYP2D6 inhibitor)
also received a CYP2D6 substrate and thus were subject to
increased exposure of the substrate, which in the case of
anticholinergics increased their ACB and related hospitali-
zations. Of CYP2D6 substrates, 47% had ACB (based on
internal analysis of CYP2D6 with ACB scores of > 0), with
an assumed mean ACB score of 2. Based on the package
insert of mirabegron and findings from Nomura et al. [18,
19], the model conservatively assumed that the mean ACB
of these CYP2D6 substrate anticholinergic drugs is doubled
due to CYP2D6 drug—drug interaction. The model assumed
that 2.4% of patients with potential drug—drug interac-
tions required hospitalization [20]. ACB was defined as the
cumulative effect of taking multiple anticholinergic drugs.
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Each anticholinergic drug for OAB (darifenacin, fesotero-
dine, oxybutynin, solifenacin, tolterodine, and trospium)
was assigned a score of 3 (definite anticholinergic activity)
based on the Anticholinergic Cognitive Burden Scale [21],
and vibegron and mirabegron, which were not scored in the
above scale as they are both p;-adrenergic agonists, were
assigned a score of 0 (no anticholinergic activity), as were
third-line therapies. The BIM starts with a baseline ACB
score and models the ACB score of each patient based on
his/her current OAB treatment. This approach represents a
conservative approach of modeling ACB via an instantane-
ous burden defined by the current OAB treatment as opposed
to a cumulative burden. The BIM follows the approach in
Perk et al. [22] to model consequences of ACB in terms of
healthcare resources (outpatient and emergency department
visits; OSM Table 6). A one-unit increase in ACB score
resulted in an additional 1.135 outpatient visits and 0.114
emergency department visits. Annual baseline ACB score
was 0.6 for adults < 65 years old and 1.2 for adults > 65
years old based on a report by Szabo et al. [8]. OAB-related
comorbidities were modeled as a function of OAB incon-
tinence severity and included monthly rates of depression,
urinary tract infection, and skin infection (OSM Tables 6 and
7), and AEs included monthly rates of blurred vision, dry
mouth, constipation, and tachycardia (OSM Tables 6 and 8).

Monthly treatment costs (OSM Table 6) were derived
from GoodRx for all treatments except mirabegron, vibe-
gron, and fesoterodine, where median wholesale acquisition
cost was used as there was no generic option at the time
of analysis. Third-line treatment costs (OSM Table 6) were
derived following the approach used in Yehoshua et al. [23],
in which, briefly, the cost of onabotulinumtoxinA, SNM, and
PTNS included the drug/device costs as well as administra-
tion costs, follow-up visits, and costs from commonly asso-
ciated AEs from the US commercial payer perspective. All
costs were inflated to 2020 USD via the Medical Care Com-
ponent of Consumer Price Index [24]. Private payer costs
(non-drug portion) were converted from Medicare costs by
applying a multiplier of 1.35 based on the 2020 Medicare
Payment Advisory Commission Report of Commercial to
Medicare Payment Rates [25].

2.3 Outcomes and Analyses

Economic outcomes are provided as costs per member
per month (PMPM) and per treated member per month
(PTMPM); total costs were also assessed. The impact of
adding vibegron to a health plan formulary was determined
for clinical outcomes and healthcare resource utilization
(HCRU). One-way sensitivity analyses (OWSAs) were per-
formed to quantify the impact in response to changes in key
variables (OSM Table 9; i.e., changes in treatment persis-
tence, number of incontinence episodes, CYP2D6-related
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Fig.2 Prevalence of OAB and
OAB population treatment
status per 1-million-member plan
from A US commercial payor
and B Medicare perspectives.
OAB overactive bladder

A B
Plan Size Plan Size
N=1,000,000 N=1,000,000
Patients With OAB
223,117 Women ¢ 166,198 Men

Patients With OAB
167,233 Women ¢« 100,245 Men

Seeking Care
76,426 Women * 45,812 Men

Receiving
Prescription Medication
23,429 Women ¢ 8027 Men

With Incontinence
16,751 Women ¢« 4185 Men

drug—drug interactions, cost of comorbidities, and cost of
AEs). OWSAs were run with an input variable set to either
its low (20% decrease) or its high (20% increase) value (a
range commonly used in BIMs; for a recent example, see
Schultz et al. [26]), while the remaining variables remained
unchanged. Findings from the OWSASs are summarized in
tornado diagrams in terms of the PMPM. Due to uncertain-
ties associated with the base-case values, scenario analyses
were performed to examine changes in key input variables
(OSM Table 10; i.e., changes in vibegron persistence, per-
centage of patients receiving mirabegron and a CYP2D6
substrate, ACB HCRU, and vibegron market share uptake).

3 Results
3.1 Overactive Bladder (OAB) Population

For a 1-million-member plan, the estimated number of
patients with OAB treated with prescription medication
was 31,456 from the commercial payor perspective (Fig. 2A)
and 56,684 from the Medicare perspective (Fig. 2B). The
estimated number of patients with incontinence, a subset of
patients with OAB, receiving prescription medication for
OAB was 20,936 and 37,276 from the US commercial payor
and Medicare perspectives, respectively.

3.2 Budget Impact Model (BIM) Outcomes
3.2.1 Budget Impact

Adding vibegron to a health plan formulary was associated
with a modest increase in PMPM cost over 5 years of $0.12
(range for years 1—5, $0.01—$0.26) for commercial payors
and $0.24 (range for years 1—5, $0.01—$0.52) for Medicare
(Table 1; see OSM Tables 11 and 12 for raw costs). The total

Receiving
Prescription Medication
39,892 Women * 16,792 Men

Target
Population

With Incontinence
28,523 Women * 8753 Men

incremental increase in PTMPM cost was $2.70 (range for
years 1—5, $0.17—$4.85) for commercial payors and $3.15
(range for years 1—5, $0.19—$5.82) for Medicare. Higher
pharmacy costs were partially offset by savings related to a
decreased use of third-line treatments, yearly decreases in
the incidence of AEs and comorbidities, reduced drug—drug
interactions, and a reduced ACB associated with the intro-
duction of vibegron.

3.2.2 Clinical and Healthcare Resource Utilization (HCRU)
Outcomes

Adding vibegron to a formulary was associated with a
slightly lower number of comorbid events and lower HCRU
for both commercial payors (Fig. 3) and Medicare (Fig. 4).
Among comorbid conditions, the rate of urinary tract infec-
tions per year had the most marked lowering, whereas among
HCRU parameters the rate of outpatient visits per year had
the most pronounced lowering; for both outcomes, the mag-
nitude of reduction was greater with each modeled year.

3.2.3 Sensitivity and Scenario Analyses

The OWSAs indicated that PMPM costs were most sensitive
to OAB prevalence and vibegron persistence at 1 month for
both commercial payors (Fig. 5A) and Medicare (Fig. 5B), as
well as vibegron persistence at 12 months for Medicare. For
the commercial payor perspective, the range (i.e., difference
between 20% decrease and 20% increase from base case)
was $0.05 and $0.04 PMPM for OAB prevalence and vibe-
gron persistence at 1 month, respectively. For the Medicare
perspective, the range was $0.09, $0.07, and $0.05 PMPM
for OAB prevalence, vibegron persistence at 1 month, and
vibegron persistence at 12 months, respectively.

Scenario analyses for vibegron persistence indicated that
the highest impact arose from the assumption regarding
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Table 1 Budget impact of adding vibegron to a formulary

Incremental costs, $ Year 1 (2021) Year 2 (2022) Year 3 (2023) Year 4 (2024) Year 5 (2025) Years 1-5 (2021-2025)
US Commercial Payor
Total incremental cost 76,932 524,633 1,418,136 2,269,987 3,090,919 7,380,606
OAB treatment 101,875 706,076 1,927,806 3,140,721 4,352,261 10,228,740
Third-line treatment 0 —4143 —32,592 —-102,527 —199,610 —338,872
Attributed savings, % 0 0.005 0.040 0.128 0.250 0.084
AE —342 —2416 —6600 —10,815 —15,130 —35,303
Attributed savings, % 0.191 1.119 2.642 3.884 5.000 2.879
Comorbidity —325 —2533 =7721 —14,523 —22,442 —47,544
Attributed savings, % 0.002 0.012 0.036 0.069 0.106 0.045
Third-line comorbidity 0 —-173 —1511 —5599 —13,229 —20,512
Attributed savings, % 0 0.003 0.017 0.050 0.100 0.047
ACB —24277 —172,179 —461,246 —737,269 —1,010,931 —2,405,902
Attributed savings, % 0.103 0.642 1.553 2.290 2.946 1.642
PMPM 0.01 0.04 0.12 0.19 0.26 0.12
PTMPM 0.17 1.03 2.53 3.77 4.85 2.70
Medicare
Total incremental cost 150,011 1,028,992 2,794,600 4,508,204 6,183,885 14,665,691
OARB treatment 183,580 1,272,357 3,473,925 5,659,612 7,842,818 18,432,292
Third-line treatment 0 —4467 —35,139 —110,540 —215,209 —365,355
Attributed savings, % 0.000 0.005 0.040 0.128 0.250 0.084
AE —456 —3225 —8810 —14,437 —20,197 —47,124
Attributed savings, % 0.190 1.119 2.642 3.884 5.000 2.879
Comorbidity —=709 —5517 —16,818 —31,636 —48,887 —103,567
Attributed savings, % 0.001 0.012 0.036 0.068 0.105 0.044
Third-line comorbidity 0 -309 —2699 —10,001 —23,630 —36,640
Attributed savings, % 0.000 0.003 0.017 0.050 0.100 0.047
ACB —32,405 —229,847 —615,859 —984,794 —1,351,010 —3,213,916
Attributed savings, % 0.086 0.542 1.323 1.964 2.539 1.398
PMPM 0.01 0.09 0.2 0.38 0.52 0.24
PTMPM 0.19 1.18 2.95 4.46 5.82 3.15

ACB anticholinergic burden, AE adverse event, OAB overactive bladder, PMPM per member per month, PTMPM per treated member per month

Fig. 3 Incremental changes

to A comorbid events and B
healthcare resource utilization
per year due to introduction of
vibegron to a commercial plan
formulary. CFB change from
baseline, ED emergency depart-
ment, Ul urinary incontinence,
UTI urinary tract infection
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Outcomes per Year
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Fig.4 Incremental changes
9 . g A Year1 Year2 Year3 Year4 Year5 B Year 1 Year 2 Year 3 Year 4 Year 5
to A comorbid events and B 0 0
healthcare resource utilization
per year due to introduction 104
of vibegron to the Medicare —1000
formulary. CFB change from 5 204 s
baseline, ED emergency depart- L L
ment, Ul urinary incontinence, ° 30 © —2000
. . . o o
UTI urinary tract infection " "
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s ~407 G —3000
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S 50 3
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uTl -0003 -0012 -0037 -0.073 -0.120 visits

OAB Prevalence (—20.0%, 20.0%)

Vibegron Persistence at 1 Month (-20.0%, 20.0%)

Vibegron Persistence at 12 Months (-20.0%, 20.0%)
Mirabegron 50 mg Persistence at 1 Month (—20.0%, 20.0%)
Mirabegron 25 mg Persistence at 1 Month (—20.0%, 20.0%)
CYP2D6 Use on Mirabegron (—20.0%, 20.0%)

CYP2D6 DDI Anticholinergic Multiplier (—20.0%, 20.0%)
Anticholinergics Persistence at 1 Month (-20.0%, 20.0%)
Mirabegron 50 mg Persistence at 12 Months (—20.0%, 20.0%)

T
$0.1765 M Decrease M Increase

OAB Prevalence (—20.0%, 20.0%)

Vibegron Persistence at 1 Month (—20.0%, 20.0%)

Vibegron Persistence at 12 Months (—20.0%, 20.0%)
Mirabegron 50 mg Persistence at 1 Month (—20.0%, 20.0%)
Mirabegron 50 mg Persistence at 12 Months (—20.0%, 20.0%)
Mirabegron 25 mg Persistence at 1 Month (-20.0%, 20.0%)
Anticholinergics Persistence at 1 Month (-20.0%, 20.0%)
CYP2D6 Use on Mirabegron (—20.0%, 20.0%)

CYP2D6 DDI Anticholinergic Multiplier (—20.0%, 20.0%)

T T T T T
$0.0601 $0.1101 $0.1601 $0.2101  $0.2601

Fig.5 Top ten variables from OWSAs* for 5-year incremental
PMPMs from A US commercial payor and B Medicare perspectives.
CYP cytochrome P450, DDI drug—drug interaction, OAB overactive
bladder, OWSA one-way sensitivity analysis, PMPM per member per

vibegron market share uptake. The scenario assuming the
introduction of vibegron impacts only the market share of
mirabegron resulted in approximately 90% lower PMPM
and PTMPM costs relative to the base case (OSM Table 13)
owing to lower incremental pharmacy costs for both com-
mercial payors and Medicare. When assuming that the
introduction of vibegron impacted only the market share of
anticholinergics, PMPM and PTMPM costs for both com-
mercial payors and Medicare increased by approximately
45% relative to the base case owing to higher incremen-
tal total costs as a result of higher incremental pharmacy

T
$0.3101

T
$0.3601 M Decrease M Increase

month. *Each bar represents the results of the model with a single
variable set to its high and low values and all other inputs at their
base-case value; bars are sorted in descending order of impact

costs and smaller cost savings in most other categories.
The scenario assuming 10% increase in persistence at both
1 month and 12 months for commercial payors and Medicare
resulted in slightly higher PMPM and PTMPM costs rela-
tive to the base case owing to higher incremental pharmacy
costs, which were partially offset by greater cost savings in
all other categories (OSM Table 13). When a scenario with
an alternate dataset for the proportion of patients receiving
mirabegron and CYP2D6 substrates (from an abbreviated
list of substrates) was considered, the scenario resulted in
comparable to slightly higher PMPM and PTMPM costs
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relative to the base case for both commercial payors and
Medicare. For the scenario in which ACB-related HCRU
was reduced, the introduction of vibegron was associated
with higher budget impact overall relative to base case
owing to lower cost offsets for both commercial payors and
Medicare.

4 Discussion

This BIM was developed to assess the impact of introducing
vibegron for the treatment of OAB in the USA from both
commercial payor and Medicare perspectives. The findings
suggest that adding vibegron to the health plan formulary
would be associated with modest increases in PMPM and
PTMPM costs over a 5-year time frame for commercial pay-
ors ($0.12 and $2.70, respectively) and Medicare ($0.24 and
$3.15). Costs were higher for Medicare partially because the
target population for the Medicare perspective is much larger
than the private payor perspective and because the Medi-
care population is older, with a higher baseline ACB score.
Reducing costs related to the use of third-line treatments,
AEs, ACB, comorbidities, and drug—drug interactions may
partially offset the higher pharmacy costs associated with the
introduction of vibegron. OWSAs revealed that the BIM for
both commercial payors and Medicare was most sensitive to
vibegron market share assumptions, OAB prevalence, and
vibegron persistence.

Although anticholinergics are commonly used in the
treatment of OAB, their use can be limited by tolerability
issues [6]. In addition, long-term anticholinergic treatment
is associated with increased ACB, characterized by an
increased risk of dementia and falls/fractures [7, 8]. Use of
anticholinergics can therefore impact not only direct phar-
macy costs but also indirect costs associated with hospitali-
zations related to adverse effects and long-term sequelae of
anticholinergic use rather than the impact of OAB itself.
f;-adrenergic agonists can provide efficacious control of
OAB symptoms while minimizing the risk of anticholiner-
gic-related AEs [10, 27-29], and thus represent important
alternatives to anticholinergics.

The current BIM was fully comprehensive: It modeled
treatment persistence, discontinuation, and switches, and
included third-line treatment options, reflecting real-world
treatment pathways. Efficacy and AE rates were based on an
internal network meta-analysis of results from randomized
controlled trials (OSM Methods). Model inputs used treat-
ment differences versus placebo and assumed that patients
reverted to their baseline disease severity after discontinuing
treatment, therefore representing a conservative approach.
Because anticholinergics for the treatment of OAB contrib-
ute to ACB, the BIM incorporated the real-world impact of
ACB, which was modeled via increased HCRU (outpatient
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and emergency department visits), an approach used in other
published OAB economic models [12, 22, 30]. The larg-
est offsets upon addition of vibegron to the formulary were
regarding ACB, owing to patients who may have previously
received an anticholinergic for OAB now receiving vibe-
gron, a f;-adrenergic agonist with no anticholinergic activ-
ity. Additionally, patients who may have previously received
mirabegron and a CYP2D6 substrate with anticholinergic
properties and now are receiving vibegron would addition-
ally have reduced ACB.

It has been shown that CYP2D6-related drug—drug inter-
actions can indirectly impact ACB, and we therefore incor-
porated CYP2D6 drug—drug interactions and the potential
impact on ACB among patients taking mirabegron and
CYP2D6 substrates with anticholinergic properties. To the
best of our knowledge, this aspect has not been modeled
in any other published OAB economic models. CYP2D6
is involved in the metabolism of approximately 25% of all
prescribed drugs, with substrates found in many common
therapeutic classes including those for the treatment of pain,
depression, and psychiatric and cardiovascular disorders.
This is of interest because adults with OAB have greater
numbers of comorbid medical conditions (e.g., depression,
hypertension) and associated polypharmacy than adults
without OAB [31-33], and are thus at an increased risk of
drug—drug interactions and subsequent adverse outcomes
and/or hospitalizations. In a systematic review and meta-
analysis of 13 observational studies, the median prevalence
of drug—drug interactions at hospital admission was 1.1%
[20]. Drug—drug interactions may also exacerbate poly-
pharmacy as additional drugs are added to counteract the
interaction-related side effects. Vibegron is not an inhibitor
of any hepatic isoenzymes (e.g., CYP2D6) [9, 34], whereas
mirabegron is a moderate inhibitor of CYP2D6 [35].

Our model was performed similarly to an analysis by
Perk et al. [22], which estimated that with mirabegron
introduction the PMPM costs incurred for years 1-3 from
the commercial payor perspective was increased by $0.005,
$0.016, and $0.031, respectively, and for the Medicare
Advantage perspective by $0.010, $0.034, and $0.065.
However, it is difficult to do a full comparison because the
model assessed by Perk et al. did not look at drug—drug
interactions, did not have patients going to third-line
therapy, used a different target population and size, and
used different market shares. The current analyses are
limited by the assumption that the oral OAB medication
market is constant over time and that patients switching
to third-line treatment are replaced by an equal number of
patients initiating oral therapies. A recent analysis, how-
ever, suggests that introduction of new OAB treatments
may actually result in an increase in overall prescribing
of OAB medications [16]. The assumption that patients
on third-line treatment do not discontinue treatment may
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be unrealistic; indeed, a prior study showed that treatment
with transcutaneous nerve stimulation (TNS) has high dis-
continuation rates ranging from 71% at > 12 months to 84%
at > 18 months [36]. Because patients remain on third-
line therapy for the duration of the model horizon when
discontinuation rates range from approximately 9-61%,
costs attributed to third-line therapy may be overestimated.
However, because only 2.2% of patients initiate third-line
therapy, we anticipate that any change due to discontinu-
ation would be minor (approximately $0.01 for both US
commercial payor and Medicare perspectives) [13]. In
addition, because of the absence of trials lasting longer
than 52 weeks, long-term efficacy inputs were assumed
to be sustained beyond 12 months. Another limitation is
the absence of real-world data, and therefore patients who
persisted on treatment after 1 year were assumed to persist
indefinitely. For vibegron persistence, because real-world
data are not available, the base case assumed vibegron to
have the same persistence as mirabegron. Also, there is
uncertainty in the model inputs related to the association
between CYP2D6 drug—drug interactions and ACB owing
to the lack of clinical studies that directly examine such
associations. Despite these limitations, the current BIM
is comprehensive in that it includes efficacy, safety, and
drug—drug interactions and is the first BIM to incorporate
CYP2D6-related comorbidities; thus, this model provides a
fuller representation of the total disease burden and actual
experience of the OAB population. Future directions could
include studies involving untreated patients, as vibegron
could expand treatment access to the untreated population.

5 Conclusions

Results from this BIM for the introduction of vibegron
into a health plan formulary from US commercial payor
and Medicare perspectives shows that adding vibegron was
associated with modest increases in monthly costs over
5 years, which were partially offset by savings related to
decreased use of third-line treatments, yearly decreases in
incidence of AEs and comorbidities, reduced drug—drug
interactions, and reduced ACB. Vibegron may therefore
address an unmet need in treating patients with symptoms
of OAB and may be a useful addition to a health plan by
improving clinical outcomes and reducing indirect costs.
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